Heterologous expression, characterization and site-directed mutagenesis of cutinase CUTAB1 from Alternaria brassicicola.
The cutinase CUTAB1 was cloned from a cutin induced culture of Alternaria brassicicola and heterologously expressed in Pichia pastoris under the control of the methanol-inducible AOX1 promoter. From a 400-ml culture, 36 mg of purified recombinant enzyme were obtained. Biochemical characterization revealed highest catalytic activity of the enzyme at 40 degrees C and pH 7-9 using p-nitrophenyl palmitate (p-NPP) as substrate. Among several fatty acid methyl and ethyl esters, glycerol esters and p-nitrophenyl esters tested, CUTAB1 showed highest activity towards tributyrin (3,302 +/- 160 U mg(-1)) and the activity decreased with increase in chain length of the investigated esters. Lowest activity was found for p-NPP. Replacing Leu80, Leu181 and Ile183, respectively, by the smaller alanine in the hydrophobic binding loop of CUTAB1, drastically reduced the overall activity of the enzyme. On the other hand, mutation A84F located in the small helical flap of CUTAB1 significantly increased the activity of the enzyme towards longer chain substrates like p-NPP.